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"Dedicated to my 
parents, and to 
organisms 
everywhere. " 



Synopsis: 

This paper discusses three items (listed below). Existing processes, events, and technologies are described to 
support their accuracy. Then, it is introduced how people or groups can apply these items with established 
technologies, to create the possibility of saving individual human lives that would otherwise always be lost. 

1 . The biological processes in cells and organisms (collectively referred to as life), including human life, can be 
slowed, stopped, stored for an indefinite period of time, and restarted (resuscitated). 

2. Organisms can be repaired from a physically damaged to a healthy state through the guided positioning, 
manipulation, and supplementation of their components. Components in this context refers to organs, tissues, cells, 
cellular structures, molecules, atoms, and subatomic particles. 

3. Historic knowledge and past technologies have severely limited humanities ability to take advantage of the above 
two items. Existing technologies and research are empowering us to reduce those limits, and to expand current 
medical applications. Future medical repair technologies are only limited by actual physical laws. 

Content: 

Human beings are made of matter. Any object that is made of matter can be created, repaired, or destroyed. 

More specifically; Every object in existence was created at some point, by the rearrangement of matter through some 
physical process. Every object we are aware of, (with the possible exception of black holes [1]), can be destroyed 
through the disassociation of its parts. Most types of everyday objects in our environment, including organisms and 
humans, undergo physical repair by human beings somewhere on Earth, on any particular day. The sophistication of 
a repair is generally a function of the practitioners' knowledge, skills, technologies, and tools. However, all repairs 
have certain characteristics in common, including these; 1) The repair of an item always involves the positioning, 
manipulation, and/or supplementation of the item's components. 2) The smaller the components that one is able to 
directly work with, the more sophisticated a repair can potentially be. 

The above two paragraphs contain only common observations. However, the everyday concept of "repair" is not 
usually thought of in the context of biological creatures, like people. That is because people, like all other currently 
known organisms, are incredibly complex kinds of matter. Therefore, the skills needed to repair people are also 
proportionally complex. In other words, some kinds of matter are more difficult to repair than others. To illustrate this 
"difficulty scale", here are a few types of repairs, both mechanical and biological. They range from the relatively easy, 
to the increasingly difficult. 

1 . It is easier to fill a pothole in a road, than to... 

2. Set a broken bone, which is easier than... 

3. Fixing a car engine, which is easier than... 

4. Performing heart surgery, which is easier than... 

5. Curing a whole body bacterial infection (septicemia), which is easier than... 

6. Growing a new human organ, to replace one that is not functional, which is easier than... 

7. Developing a cure for metastatic breast cancer, which is easier than... 

8. Repairing a single cell that has been damaged, at the molecular level, which is easier than... 

9. Bringing a recently dead (by starvation) C. Elegans (a roundworm) back to life, by comprehensively repairing its 
approximately 959 total cells, [2] which is easier than... 

1 0. Repairing every damaged cell, tissue, and organ in a recently deceased human being. An adult human body has 
approximately 60-90 trillion cells, [3] and approximately 1000 individual organs. (206 bones, 700 muscles, and at 
least 60 other types of organs and organ pairs [4]). 

The first half of this list represents fairly normal repairs, things that humanity can already accomplish. The first pothole 
filled in a paved road may have been in the ancient Mesopotamian city of "Ur" around 4000 BC. [5] Broken bones 
were being set as early as 1 500 B.C. in Egypt. [6] [7] The first gasoline car engine was repaired around 1 864. [8] The 
first successful heart surgery was performed in 1896. [9] Penicillin, one of the first antibiotics used for treating whole 
body infections, was discovered in 1928. [10] 
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Number 6 on the list was actually accomplished very recently. In 201 1 , for the first time in history, mankind used 
tissue engineering to grow a new human organ in the laboratory, for the purpose of replacing one that was not 
functioning. [11] [12] The patient, Andemarian Beyene, a 36-year-old geology student from Eritrea, had been 
suffering from late-stage tracheal cancer. Beyene's own stem cells were used to grow a new trachea, which was later 
surgically implanted into his throat, to replace his own severely damaged organ. 

The second half of the list contains types of repairs that we have not yet accomplished. However fantastic the latter 
items may seem, those repairs are just as physically possible as the ones that precede them. 

This is a very important point. In order for the following sections to be understood, a person must first understand that 
there is nothing about repairing individual cells, or whole organs, that violates the laws of physics. It only requires 
research and technology that has not been fully developed. [1 3] [1 4] We can do many things with today's technology 
that were considered impossible only 100 years ago. Unless we destroy ourselves as a civilization, we will almost 
certainly be able to accomplish things in another 100 years, which are considered impossible today. 

No one can predict exactly how technology will develop. The types of technologies that would be required to repair 
individual cells on a molecular level, are very complex and difficult. [15] [16] Technologies are emerging today, that 
could progress to make comprehensive cellular repairs possible in the future. These include nanotechnology, 
advanced computing, genetics, biotechnology, tissue engineering, and tissue regeneration. 

How exactly does a thing that is already broken, start working again? 

When you break a machine, whether a mechanical machine, or the biological constituents of a cell, organ, or an 
organism, it stops working. Once a broken machine is fully repaired, it spontaneously starts working again. There is 
nothing magic about that process, but it does require a little explanation. 

Imagine a basketball that is rolling down a hill. If you stop the basketball halfway down the hill, and puncture it with a 
knife, it will deflate and stop rolling. If you repair the puncture, inflate the basketball, and set it back where it was, 
perfectly still, it will start rolling downhill again without any more assistance from you. 

A basketball is a simple machine, and it spontaneously starts to roll again because it has a type of energy called 
"potential energy". [17] In the case of the basketball, its potential energy comes from its position on the hill, in the 
presence of Earth's gravitational field. 

The same concept applies to any other machine. If you repair a broken car engine, fill it with gas, and close the starter 
circuit by turning the key, it will start running. That's because the car battery and the gasoline have potential energy 
(chemical potential energy [1 8]). Potential energy is just another way of saying that the car has "stored energy that is 
ready to be used". 

Biological systems have chemical potential energy as well. [1 9] If you accidentally sever one of your fingers from your 
hand, the cells do not immediately lose their potential to function. Success rates for surgical finger reattachments that 
are performed within 12 hours of the injury, are around 87%. [20] 

A certain species of tree frog in Canada (the wood frog or "Rana Sylvatica"), routinely survives the winter by allowing 
itself to be frozen in the snow. [21] It stops moving, and lets itself freeze completely solid. It stops breathing... it's heart 
stops beating, and it has zero brain activity. Its skin and internal organs become hard as a rock. A veterinarian could 
declare this frog to be clinically dead, and they would be correct. 

A few months later when the warm weather returns, the frog thaws out. Soon, its body begins to function, and after a 
few hours it hops away. These frogs are able to literally come back to life from death, after they warm up. They 
perform this remarkable feat using the chemical potential energy that is stored in their bodies, combined with other 
uniquely adapted biological mechanisms. 

Through evolution; This frog developed the ability to allow its life to stop, to wait out hard times in a preserved state, to 
resuscitate itself, and to continue its life when conditions are better suited to thrive. This is a process that human 
scientists are only beginning to investigate. 

Of course, we are not frogs. People do not have the ability to pause their life using their biology alone. However, we 
are beginning to develop and enhance this ability, using our medical technology. Even today, there exist certain 
situations where human beings are brought back to life from a cooled or frozen, clinically dead state. 
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The death of a person or an organism is not instantaneous. The loss of biological functionality is a physical process 
that commonly involves various stages, each taking some time to complete. These may include; Initial deterioration or 
injury, organ failure, cardiac arrest, respiratory arrest, oxygen starvation (ischemia), tissue damage (ischemic 
cascade), cellular death (necrosis), and decomposition. 

Given certain natural or man-made criteria, biological death or clinical death is not always permanent, it is sometimes 
reversible. The phrase "clinical death" is currently defined as the absence of blood circulation and breathing. [22] 
Nature has developed ways to reanimate various creatures from the dead. [23] In certain favorable situations, doctors 
can bring human beings (both adults and embryos) back from clinical death as well. This is known as resuscitation. 

The longest that a human being has survived an accidental cardiac arrest, is over three hours. Anna Bagenholm was 
brought back to life after her heart ceased beating for 3 hours and 20 minutes. [25] [26] She was clinically dead for 40 
minutes of that timeframe (with no blood circulation, no breathing, and no CPR). Her story can be read on Wikipedia, 
or in her CNN news article. (See references 25 and 26, or enter "Anna Bagenholm" into the Google search engine). 

The longest time that a human life has been completely stopped, and restarted, is 13 years. [27] [28] During those 
years, they had no biological or chemical activity of any kind. Laina Beasley of the USA was conceived, grew into a 
human embryo, and was frozen, as an embryo, in liquid nitrogen. After 13 years in cold storage, she was brought 
back to normal temperatures, and implanted into her mother's uterus. From that point, she developed in the normal 
way into a beautiful, healthy baby girl. 

The previous stories demonstrate processes that can be difficult to believe or accept, because they challenge how we 
think about the cycle of life. Biological life, including human life, can sometimes be slowed, or stopped, and restarted 
years later. Under controlled circumstances, an organism can even die (experience clinical death), and be brought 
back to life. 

I invite you to pause for a moment to reread the previous sentence, and to consider its implications. 

The word "death" has regularly changed in meaning over the last 200 years. [29] [30] Its oldest meaning was probably 
that a person stopped moving, or perhaps that their insides came out of their body. Eventually it meant that they 
stopped breathing. Then the definition was changed to include the lack of a heartbeat. Today, clinical death is defined 
as the cessation of breathing and blood circulation. [22] However, doctors know that this definition is still incomplete. 
Emergency room doctors have a saying that "A person is not dead, until they are warm and dead". [31] This reflects 
the current knowledge that hypothermia can slow down, or even stop, biological processes. 

Most people think of death as a permanent prospect, a permanent state. However, as we have seen here, death is not 
always permanent. If dead organisms and people can sometimes be brought back to life through the use of today's 
technology, then it stands to reason that as technology continues to advance, our collective definition of "irreversible 
death" could, and probably would, continue to be adjusted over time, to reflect current and future medical advances. 

This brings up an important question: What kinds of death are truly irreversible? In other words, what kinds of 
biological damage could never be repaired, no matter how advanced technology gets? 

When does the repair of an object (an object composed of matter), become impossible within known physical laws? 

I think this question can be answered most easily, by thinking about a much simpler machine than a human being. 
Let's think about an automobile; A simple, old-fashioned, 1 980's era Volkswagen Beetle (a "VW Bug"). 

If you have a broken VW Bug, and you are a skilled automobile mechanic, you can fix almost any kind of problem. You 
could replace a broken engine, pull out a dent in the body, fix a damaged paint job, or replace the passenger seats. 

Even if you found a badly damaged VW Bug in a junkyard, with half of its parts missing, and the other half terribly 
rusted... if you were a skilled mechanic you could make it like new again. You could replace any part that needed it. 
You could sand away the rust. You could turn it into a beautifully functioning, and good looking machine. 

Of course the more damaged, or bent, or crushed the car was, the more difficult the repair could be. Conversely, the 
more of the important structures that were intact or at least recognizable, the easier the repair could be. 

The more skilled you are, the more damage you can fix. Theoretically, if you took an entire VW bug, crushed it, and 
melted it down into scrap metal, a large team of skilled craftsmen could take that raw metal, and use a machine shop 
to create an entirely brand-new VW bug from the atoms of the old one. [32] Any materials such as rubber or synthetics 



4 



that were vaporized could be replaced. Theoretically you could melt down a car, and still bring it back to a functional 
state, given the proper skills, tools, and resources. 

So what is necessary to repair a VW Bug? 

The most important answer is -information-. You can only repair a car if you know exactly how it works. A general 
knowledge of automobile function combined with a minimum of skill will allow you to perform simple repairs. More 
advanced information, will allow you to perform more advanced repairs. If you have access to the Volkswagen 
company's entire technical schematics for a VW Bug, as well as a fully staffed machine shop, you could build one 
from scratch, or you could repair even the most severely damaged car, that was at least somewhat recognizable. 

However, not all VW bugs are the same. They may have different colored paint jobs. They may be different models, or 
years, or they might have different number of cylinders in the engines, or other kinds of differences. 

So if you want to repair a particular VW Bug, if you want to bring it to a state that closely resembles its previous 
condition, you not only need to know how to fix cars in general, you also need to have information about the particular 
car that you're working on. You need to have some information about -what it was like before it was broken-. 

If a VW bug has rusted in the junkyard for a couple of decades, you can actually gain quite a lot of information from its 
remains. A skilled forensic team can find out exactly what color the paint was, no matter how much paint is missing. 
They could look at the VIN number and find out what year it was made. They could look at the remains of the engine 
and determine exactly what kind of engine it used. They could gain enough information from the rusted vehicle, to 
make repairs that bring the machine very close to its original state. They can fix the car, and retain its character. 

However, if the same VW bug was vaporized, and no other information about it existed, then there would be no way to 
repair it, because you would not know what kind of Bug it was. You could still build -a- Bug, but without more specific 
information, you could never build -that- Bug again. 

It is physically possible to repair any material object as long as you have enough information about the previous state 
or states of the object, as well as a generalized knowledge of how similar objects function. Also required is sufficient 
technology to manipulate the matter of the object to bring it into whatever particular state that you desire. For crude 
manipulations of matter, simple technology is sufficient. When matter is more complex, or damage is more severe, 
then more advanced technology is needed. 

The requirements of a physical repair apply equally to inorganic matter, and to biological tissue. They also apply 
equally to organisms (and people) that are considered living, or recently dead. As long as we have sufficient 
information about the neural structures (structures in the brain), information about the biological and cellular 
structures that make up an individual (the DNA), and sufficiently advanced matter manipulation tools, then it is 
physically possible to repair a person, or to re-create any organs that are damaged or missing. [33] 

We do not yet have the technology to perform these kinds of life-saving repairs. However, there is a historically 
supported possibility that human beings will continue to expand their technological capabilities. As long as medical 
technology keeps advancing, these kinds of "miracles" would become more and more technologically feasible. 

It may seem that future technology is not very relevant to the present. We are currently mortal creatures. We grow old, 
and we die. However, the principles outlined in this paper open up an intriguing possibility of extending life; A way of 
taking advantage of tomorrow's technology, today. 

Information is the most important requirement to making a complicated repair. If a human being was able to transport 
enough of their recently deceased body, in a well preserved state, into the future, then it is feasible that future humans 
and technology would be willing and able to repair the person who was damaged. [34] 

Imagine yourself as the rusted, dead VW Bug; The one that sat in a junkyard for two decades. As long as there is 
enough remaining of the car after its storage timeframe, there is a chance that it could be repaired. The same is true 
of your body, including your brain, your organs, and your cells. 

The technology to perform massive repairs on humans at a cellular level does not yet exist, although it is getting 
closer every year. However, the technology to preserve a human body in an unchanging state, for long periods of time 
(decades or centuries), does exist. It's known as Cryonics, or the freezing of recently deceased human beings in 
liquid nitrogen. [35] [36] [37] 
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Cryonic preservation is a well developed technology, which was first proposed in 1962. The first person who was 
frozen with the intent of future resuscitation was Dr. James Bedford, in 1967. Bedford is still frozen today. [38] [39] 
As of this writing, there are about 200 people around the world stored in liquid nitrogen. [40] [41] Most, but not all of 
them, are in the United States. Some have been preserved for 20, 30, or 40 years. Around 2000 currently living 
people worldwide have contracts to be cryonically preserved, immediately following their legal death. [40] [41] 

Although the word "frozen" is commonly used, the most advanced cryopreservation techniques available today 
employ a process called vitrification, which can avoid most of the tissue damage that is commonly associated with 
freezing temperatures. [42] [43] 

There are people who work to maintain these recently deceased human beings in liquid nitrogen, year after year. 
Their bodies never change, and their tissues never decay. [38] [39] 

If the technology ever exists to repair human beings on a molecular and cellular level, then it is physically possible that 
these people, who have been in cryonic suspension all these years, will one day be repaired, resuscitated, and 
reintegrated into human society. [34] 

For such people, it could be like waking up in a foreign land. It seems unlikely that they would be alone, there would 
need to be people and processes to help them through the transition. Still, it could be nearly as strange and exciting, 
or nearly as scary, as being born for the first time... all over again. 

But why would a person want to be brought back to life after cryonic suspension, only to suffer the deterioration of 
continued old age? The answer is; There would be no need for them to be old anymore. Their organs and tissues 
could be changed and repaired to function well, and to appear younger. 

For people who are resuscitated from a suspended state, aging and disease would no longer be concerns. The same 
types of advanced medical technology that would be required to repair and resuscitate a human being, would also be 
fully capable of curing any currently known disease, retarding or stopping the aging process, and restoring a person to 
youthful health. [44] Advanced tissue regeneration could replace missing body parts, or even provide entirely new 
bodies, with the identity preserved in the brain. [45] Rejuvenation could make a person look, and feel, 30 years old. 

It took the human race 1 47 years (1 864 to 201 1 ), to progress from creating the first gasoline automobile engine, to 
growing new human organs in the laboratory. It is difficult to predict how long it might take for humanity to achieve 
effective medical control of their own bodies. However, as long as science and technology continues to advance, it 
seems likely that we will achieve greater and greater medical sophistication. 

A time may arrive when we are no longer in danger of our bodies being damaged by common biological processes. 
To put it in more general terms, it is likely that we will one day have great control over our physical forms, and our own 
health. 

We don't have to wait until those goals are realized, to maximize our chances of well being, and biological survival. 
We have the options every day, of applying nutrition, exercise, medical care, self care, and cryonics to help ourselves, 
and to help those we love. 



Further information: 

1) Reading and Keywords: 

The internet can be a convenient source of life extension information, if you know which words to search for. 
To learn more about cryonics, search the internet (or Google) for: "Cryonics", or "Cryonics FAQ". 
To learn about rejuvenation technologies, search for: "Tissue Regeneration", "Tissue Engineering" or the 
"Methuselah Foundation". For technical topics of interest, search for "Nanotechnology", or "Biotechnology". 

2) Video Interview: 

This is a good video introduction to cryonics, which also touches on life extension. 
"An Interview with David Ettinger on the Cryonics Institute" http://tiny.ee/ettinger-video 

3) Discussion Groups: 

To communicate with others who are interested in life extension technologies, seek and join a local or internet based 
"Life extension", "Biotechnology", or "Cryonics" discussion list or group. One internet discussion list that is active as of 
this writing, is called "New Cryonet", and is located at: http://tech.qroups.yahoo.com/group/New Cryonet 



6 



4) Cryonics Providers: 

To arrange to be cryopreserved upon your legal death, contact a cryonics service provider. Current providers include: 
The Cryonics Institute; www.cryonics.org , Alcor Life Extension Foundation; www.alcor.org 
EUCRIO; www.eucrio.eu , and Stasis Systems Australia; www.stasissystemsaustralia.com 
These organizations can also answer many common questions about cryonics. 

5) About the Author: 

Blake Delaney has a personal web page and contact information at his web site. 
www.BlakeDelaney.com 

6) License: 

This work is licensed under the Creative Commons Attribution-ShareAlike 3.0 Unported License. To view a copy of 
this license, visit http://creativecommons.Org/licenses/by-sa/3.0/ or send a letter to Creative Commons, 444 Castro 
Street, Suite 900, Mountain View, California, 94041, USA. 
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People supporting the feasibility of cryonic resuscitation 

The following is a letter signed by 61 scientists who hold respected positions within their professions. Signatories 
encompass all disciplines relevant to these topics, including Biology, Cryobiology, Neuroscience, Physical Science, 
Nanotechnology and Computing, Ethics and Theology. 

Scientists' Open Letter on Cryonics 

To whom it may concern, 

Cryonics is a legitimate science-based endeavor that seeks to preserve human beings, especially the human brain, 
by the best technology available. Future technologies for resuscitation can be envisioned that involve molecular 
repair by nanomedicine, highly advanced computation, detailed control of cell growth, and tissue regeneration. 

With a view toward these developments, there is a credible possibility that cryonics performed under the best 
conditions achievable today can preserve sufficient neurological information to permit eventual restoration of a 
person to full health. 

The rights of people who choose cryonics are important, and should be respected. 



Signed, 
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Research Fellow; University of Oxford; Oxford, 
United Kingdom [3/25/04] 
Kevin Q. Brown, Ph.D. 

(Computer Science, Carnegie-Mellon) Member 
of Technical Staff; Lucent Bell Laboratories 
(retired); Stanhope, NJ [3/23/04] 
Professor Manfred Clynes, Ph.D. 
Lombardi Cancer Center; Department of 
Oncology and Department of Physiology and 
Biophysics, Georgetown University; 
Washington, DC [3/28/04] 
L. Stephen Coles, M.D., PhD 
(RPI, Columbia, Carnegie Mellon University) 
Director, Supercentenarian Research 
Foundation Inglewood, California [10/7/06] 
Daniel Crevier, Ph.D. 

(MIT) President, Ophthalmos Systems Inc., 
Longueuil, Qc, Canada; Professor of Electrical 
Engineering (ret.), McGill University & Ecole de 
Technologie Superieure, Montreal, Canada. 
[4/7/05] 

Antonei B. Csoka, Ph.D. 

Assistant Professor of Obstetrics, Gynecology 

and Reproductive Sciences, University of 

Pittsburgh School of Medicine Pittsburgh 

Development Center, Magee-Womens 

Research Institute [9/14/05] 

Aubrey D.N.J, de Grey, Ph.D. 

Research Associate; University of 

Cambridge;Cambridge, United Kingdom 

[3/19/04] 

Wesley M. Du Charme, Ph.D. 

(Experimental Psychology, University of 

Michigan) author of Becoming Immortal, 

Rathdrum, Idaho [11/23/05] 

Joao Pedro de Magalhaes, Ph.D. 

University of Namur; Namur, Belgium [3/22/04] 

Thomas Donaldson, Ph.D. 

Editor, Periastron; Founder, Institute for Neural 

Cryobiology; Canberra, Australia [3/22/04] 

Christopher J. Dougherty, Ph.D. 

Chief Scientist; Suspended Animation Inc; 

Boca Raton, FL [3/19/04] 

K. Eric Drexler, Ph.D. 

Chairman of Foresight Institute; Palo Alto, CA 
[3/19/04] 

Robert A. Freitas Jr., J.D. 

Author, Nanomedicine Vols. I & II; Research 

Fellow, Institute for Molecular Manufacturing, 

Palo Alto, CA [3/27/04] 

Mark Galecki, Ph.D. 

(Mathematics, Univ of Tennessee), M.S. 

(Computer Science, Rutgers Univ), Senior 

System Software Engineer, SBS Technologies 

[11/23/05] 

D. B. Ghare, Ph.D. 

Principal Research Scientist, Indian Institute of 

Science, Bangalore, India [5/24/04] 

Ben Goertzel, Ph.D. 

(Mathematics, Temple) Chief Scientific 

Officer, Biomind LLC; Columbia, MD [3/19/04] 

Peter Gouras, M.D. 



Ravin Jain, M.D. 

(Medicine, Baylor) Assistant Clinical Professor 
of Neurology, UCLA School of Medicine, Los 
Angeles, CA [3/31/04] 
Tad Hogg, Ph.D. 

(Physics, Caltech and Stanford) research 
staff, HP Labs, Palo Alto, CA [10/10/05] 
James J. Hughes, Ph.D. 
Public Policy Studies Trinity College; Hartford, 
CT [3/25/04] 

James R. Hughes, M.D., Ph.D. 

ER Director of Meadows Regoinal Medical 

Center; Director of Medical Research & 

Development, Hilton Head Longevity Center, 

Savanah, GA [4/05/04] 

Subhash C. Kak, Ph.D. 

Department of Electrical & Computer 

Engineering, Louisiana State University, 

Baton Rouge, LA [3/24/04] 

Professor Bart Kosko, Ph.D. 

Electrical Engineering Department; University 

of Southern California [3/19/04] 

James B. Lewis, Ph.D. 

(Chemistry, Harvard) Senior Research 

Investigator (retired); Bristol-Myers Squibb 

Pharmaceutical Research Institute; Seattle, 

WA [3/19/04] 

Marc S. Lewis, Ph.D. 

Ph.D. from the University of Cincinnati in 

Clinical Psychology. Associate Professor at 

the University of Texas at Austin of Clinical 

Psychology. [6/12/05] 

Brad F. Mellon, STM, Ph.D. 

Chair of the Ethics Committee; Frederick 

Mennonite Community; Frederick, PA 

[3/25/04] 

Ralph C. Merkle, Ph.D. 

Distinguished Professor of Computing; 

Georgia Tech College of Computing; Director, 

GTISC (GA Tech Information Security 

Center); VP, Technology Assessment, 

Foresight Institute [3/19/04] 

Marvin Minsky, Ph.D. 

(Mathematics, Harvard & Princeton) MIT 

Media Lab and MIT Al Lab; Toshiba Professor 

of Media Arts and Sciences; Professor of E.E. 

and C.S., M.l.T [3/19/04] 

John Warwick Montgomery, Ph.D. 

(Chicago) D.Theol. (Strasbourg), LL.D. 

(Cardiff) Professor Emeritus of Law and 

Humanities, University of Luton, England 

[3/28/04] 

Max More, Ph.D. 

Chairman, Extropy Institute, Austin, TX 
[3/31/04] 

Steve Omohundro, Ph.D. 
(Physics, University of California at Berkeley) 
Computer science professor at the University 
of Illinois at Champaign/Urbana [6/08/04] 
Mike O'Neal, Ph.D. 

(Computer Science) Assoc. Professor and 

Computer Science Program Chair; Louisiana 

Tech Univ.; Ruston, LA [3/19/04] 

R. Michael Perry, Ph.D. Computer Science 

Patient care and technical services, Alcor Life 

Extension Foundation [9/30/09] 

Yuri Pichugin, Ph.D. 

Former Senior Researcher, Institute for 

Problems of Cryobiology and Cryomedicine; 

Kharkov, Ukraine [3/19/04] 

Peter H. Proctor, M.D., Ph.D. 

Independent Physician & Pharmacologist; 



Martine Rothblatt, Ph.D., J. P., 
M.B.A. 

Responsible for launching several 
satellite communications companies 
including Sirius and WorldSpace. 
Founder and CEO of United 
Therapeutics. [5/02/04] 
Klaus H. Sames, M.D. 
University Medical Center 
Hamburg-Eppendorf, Center of 
Experimental Medicine (CEM) 
Institute of Anatomy II: Experimental 
Morphology; Hamburg, Germany 
[3/25/04] 

Anders Sandberq, Ph.D. 
(Computational Neuroscience) Royal 
Institute of Technology, Stockholm 
University; Stockholm, Sweden 
[3/19/04] 

Sergey V. Sheleg, M.D., Ph.D. 
Senior Research Scientist, Alcor Life 
Extension Founcation; Scottsdale, 
AZ [8/11/05] 
Stanley Shostak, Ph.D. 
Associate Professor of Biological 
Sciences; University of Pittsburgh; 
Pittsburgh, PA [3/19/04] 
Ratal Smiqrodzki, M.D., Ph.D. 
Chief Clinical Officer, Gencia 
Company; Charlottesville VA 
[3/19/04] 

David S. Stodolsky, Ph.D. 

(Univ. of Cal., Irvine) Senior Scientist, 

Institute for Social Informatics 

[11/24/05] 

Gregory Stock, Ph.D. 

Director, Program on Medicine, 

Technology, and Society UCLA 

School of Public Health; Los Angeles, 

CA [3/24/04] 

Charles Tandy, Ph.D. 

Associate Professor of Humanities 

and Director Center for 

Interdisciplinary Philosophic Studies 

Fooyin University (Kaohsiung, 

Taiwan) [5/25/05] 

Peter Toma, Ph.D. 

President, Cosmolingua, Inc. Sioux 

Falls, South Dakota. Inventor and 

Founder of SYSTRAN. Director of 

International Relations, Alcor Life 

Extension Foundation. Residences in 

Argentina, Germany, New Zealand, 

Switzerland and USA [5/24/05] 

Mark A. Voelker, Ph.D. 

(Optical Sciences, U. Arizona) 

Director of Bioengineering; BioTime, 

Inc.; Berkeley, CA [3/19/04] 

Roy L. Walford, M.D. 

Professor of Pathology, emeritus; 

UCLA School of Medicine; Los 

Angeles, CA [3/19/04] 

Brian Wowk, Ph.D. 

Senior Scientist 21st Century 

Medicine, Inc.; Rancho Cucamonga, 

CA [3/19/04] 

Michael D. West, Ph.D. 

President, Chairman & Chief 

Executive Office; Advanced Cell 

Technology, Inc.; Worcester, MA 

[3/19/04] 

Ronald F. White, Ph.D. 
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Professor of Ophthalmology, Columbia 
University; New York City, NY [3/19/04] 
Amara L. Graps, Ph.D. 

Researcher, Astrophysics; Adjunct Professor of 
Astronomy; Institute of Physics of the 
Interplanetary Space; American University of 
Rome (Italy) [3/22/04] 
Raphael Haftka, Ph.D. 


Houston, Texas [5/02/04] 

Steven B. Harris, M.D. 

President and Director of Research; Critical 

Care Research, Inc; Rancho Cucamonga, 

CA [3/19/04] 

Michael D. Haiti, Ph.D. 


Professor of Philosophy; College of 
Mount St. Joseph; Cincinnati, OH 
[3/19/04] 

James Wilsdon, Ph.D. 

(Oxford University) Head of Strategy 

for Demos, an independent 

think-tank; London, England 

[5/04/04] 

J. Storrs Hall, Ph.D. 


(Physics, Harvard & Caltech) Visitor in 
Theoretical Astrophysics; California Institute of 
Technology; Pasadena, CA [3/1 9/04] 
Henry R. Hirsch, Ph. D. 
(Massachusetts Institute of Technology, 1 960) 
Professor Emeritus, University of Kentucky 
College of Medicine [1 1/29/05] 
Mark Walker, Ph.D. 

Research Associate, Philosophy; Trinity 
College; University of Toronto (Canada) 
[3/19/04] 


(UC San Diego) Distinguished Prof. U. 
of Florida; Dept. of Mechanical & Aerospace 
Engineering, Gainesville, FL [3/22/04] 
David A. Hall, M.D. 


Research Fellow, Institute for 
Molecular Manufacturing, Los Altos, 
CA , Fellow, Molecular Engineering 
Research Institute, Laporte, PA 
[3/26/04] 


Dean of Education, World Health Medical 
School [11/23/05] 
Robin Hanson, Ph.D. 


(Social Science, Caltech) Assistant Professor 
(of Economics); George Mason University; 
Fairfax, VA [3/19/04] 



Note: Signing of this letter does not imply endorsement of any particular cryonics organization or its practices. Opinions on how 
much cerebral ischemic injury (delay after clinical death) and preservation injury may be reversible in the future vary widely among 
signatories. 



Selected Journal Articles Supporting Cryonics: 

First paper showing recovery of brain electrical activity after freezing to -20 "C. Suda I, Kito K, Adachi C, in: Nature (1966, 
vol. 212), " Viability of long term frozen cat brain in vitro ", pg. 268-270. 

First paper to propose cryonics by neuropreservation: Martin G, in: Perspectives in Biology and Medicine (1971 , vol. 14), 
" Brief proposal on immortality: an interim solution ", pg. 339. 

First paper showing recovery of a mammalian organ after cooling to -196°C (liquid nitrogen temperature) and 
subsequent transplantation: Hamilton, Hoist, Lehr, Journal of Surgical Research (1973), " Successful preservation of canine 
small intestine by freezing " 

First paper showing that large organs can be cryopreserved without structural damage from icerFahy GM, MacFarlane 
DR, Angell CA, Meryman HT, in: Cryobiology (1984, vol. 21), " Vitrification as an approach to crvopreservation ", pg. 407-426. 

First detailed discussion of the application of nanotechnology to reverse human cryopreservation:Merkle RC, in: Medical 
Hypotheses (1992, vol. 39), " The technical feasibility of cryonics ", pg. 6-16. 

First successful application of vitrification to a relatively large tissue of medical interest: Song YC, Khirabadi BS, Lightfoot 
F, Brockbank KG, Taylor MJ, Nature Biotechnology (2000), " Vitreous crvopreservation maintains the function of vascular grafts ", 
pg. 296-299. 

First report of the consistent survival of transplanted kidneys after cooling to and rewarming from -45 °C: Fahy GM, Wowk 
B, Wu J, Phan J, Rasch C, Chang A, Zendejas, Cryobiology (2004), " Crvopreservation of organs by vitrification: perspectives and 
recent advances " 

First paper showing good ultrastructure of vitrified/rewarmed mammalian brains and the reversibility of prolonged warm 
ischemic injury in dogs without subsequent neurological deficits, and setting forth the present scientific evidence in 
support of cryonics: Lemler J, Harris SB, Piatt C, Huffman T, in: Annals of the New York Academy of Sciences, (2004 vol. 1019), 
" The Arrest of Biological Time as a Bridge to Engineered Negligible Senescence ", pg. 559-563. 

First discussion of cryonics in a major medical journal: Whetstine L, Streat S, Darwin M, Crippen D, \n:Critical Care, (2005, 
vol. 9), " Pro/con ethics debate: When is dead really dead? ", in press. 

First demonstration that both the viability and structure of complex neural networks can be well preserved by 
vitrification: Pichugin Y, Fahy GM, Morin R, in: Cryobiology, (2006, vol. 52), " Crvopreservation of rat hippocampal slices by 
vitrification ", pg. 228-240. PDF here. 

Review of scientific justifications of cryonics: Best BP, in: Rejuvenation Research (2008, vol. 1 1 ), " Scientific justification of 
cryonics practice ", pg. 493-503. 



